Wistar rats (n=20) were divided in two groups: G1 received 2 mg/kg of GBE (Ginkgo biloba extract 761), whereas G2 received the same volume of a sodium chloride solution (0.9%), both for 10 days. After a 7-day interval, the treatment was repeated for 8 days. Urine volume and food and water intake were measured daily during this protocol. Histological assessments were performed. No significant difference (p>0.05) was observed in food and water intake of animals during treatment with GBE. Animals who received GBE had a smaller urine volume and increase of weight with a significance difference (p<0.05) during the first and second exposure period.
Introduction
The Ginkgo biloba L. (Gb) tree is genus Ginkgo is in the family Ginkgoaceae, is one of the world's oldest living species, dating back more than 200 million years (Major, 1967) .
The standardized dry extract from G. biloba extract 761 (GBE) is obtained through an acetone-water extraction followed by subsequent purification steps with no addition of concentrates or isolated ingredients. The raw material for pharmacopeia grade GBE consists of the dried leaf of G. biloba, is characterized by: 22-27% flavones glycosides, determined as quercetin (1) and kaempferol (2), including isorhamnetin (3) (via HPLC) and calculated as flavones with a molar mass of MMr = 756.7 (quercetin glycosides) and Mr =740.7 (kaempferol glycosides); 5-7% terpene lactones, of which approximately 2.8-3.4% consists of ginkgolides A (4), B and C, as well as approximately 2.6-3.2% bilobalide (5); below 5 ppm ginkgolic acids (British Herbal Medicine, 1996) .
Botanical identity confi rmation through a thinlayer chromatography (TLC) test, as well as macroscopic and microscopic examinations of the medicinal plant are mandatory (British Herbal Medicine, 1996) and, the British Herbal Pharmacopoeia requires that the dried leaf of GBE contains no less than 18% water-soluble extractive (British Herbal Medicine, 1996) . It has described that both the acute and chronic toxicity of this extract is very low ( Blumenthal & Busse, 1998) .
Although the German Commission E recommends that doses from 120 up to 240 mg/day Article of the GBE should be taken twice or three times a day for cerebral insufficiency (Blumenthal & Busse, 1998) , typical doses vary from 120 to 160 mg/day for others treatments (Valli & Giardina, 2002; Kudolo et al., 2005; Tang et al., 2007) . Common side effects described are: nausea, dyspepsia, headache and allergic skin reactions. More serious adverse effects have been identified, including spontaneous subdural hematomas, intracerebral hemorrhage, as well as warfarin and trazodone interactions (Valli & Giardina 2002) .
In humans, ginkgolide B is a potent inhibitor of PAF (Platelet-Activating Factor), a biologically active phospholipids mediator involved in acute inflammatory immunological responses which has been intimately linked to reperfusion injuries and cardiac dysfunction in shock. Other components of GBE have been identified as inhibitors of phospholipase A 2 , thus inhibiting the production of PAF and eicosanoids (Valli & Giardina, 2002) .
In the kidney, mesangial cells can synthesize and secrete a contract protein factor and PAF, which regulates the structure and the function of the glomerulus. Moreover, alteration of the function of this cell is central to the progression of glomerulus disease in numerous models of chronic renal failure (Wang et al., 2006) . This suggests a role for PAF in the accumulation of mesangial matrix, which occurs during glomerulosclerosis while secretion of PAF by the epithelial cells inhibits proteoglycan production (Ruiz-Ortega et al., 1998) .
Podocytes or visceral epithelial cells are highly differentiated glomerulus cells which cover GBM (Glomerulus Basement Membrane). They are unable to replicate, forming a filtration slit structure that avoid the protein to escape into urine. Considerable evidence in experimental animals indicates that disruption of podocytes contributes to the development of glomerulus sclerosis (Macedo et al., 2007) .
Thus, the objective of this study was to evaluate the effects of a GBE (therapeutics dose): (i) on the weight, on the food and water intake and the urinary excretion and (ii) on the organs morphology (liver, spleen and kidneys; targeting the organs most affected by potentially toxic or injury.
Materials and Methods

Chemicals and reagents
A commercial standardized mixture GBE, obtained (Farmacutis, Niteroi, RJ, Brazil), from Jiangsu Medicines and Health Products, lot No. GB002123, China, was used. In order to determine the concentration of water soluble chemical components, a solution of GBE was prepared by diluting 3.6 g of the powder contained in the GBE capsules in 9 mL of 9% physiologic NaCl. The percentage of extract of the capsule that is soluble in 0.9% saline was 24.66 mg. The soluble extract in saline was not filtered.
Having determined the concentration of the water soluble chemical components of GBE, and based on the clinical doses used for humans (120 mg/day), a fresh solution was prepared daily and immediately before its administration to the animals. Each animal received 2 mg/kg once a day according to the individual weight and the experimental design (Teske & Trentini, 1995; Moreno et al., 2007) .
Experimental animals
Adult (3-5 months) female Wistar rats (n=20) weighing 320-380 g were obtained and maintained in metabolism cages. They were given free access to food and water in a temperature-controlled room (25 ºC) with a 12 h light/dark cycle, the percentage with relative humidity in the environment of experimental was the 60%.
Rats were randomly assigned to the experimental/ Gb and control groups (G1 and G2 respectively). During the first exposure period to GBE (1
received a daily 2 mg/kg dose of GBE by the oral rout for ten days and we observe any kind of metabolism alterations. This period was followed by a 7-day rest to observe if occurs metabolism changes post treatment. The animals finally received another cycle of a daily 2 mg/kg dose of GBE by the oral rout for 8 days (2 nd E) to confirm if really happenings metabolism alterations in the treatment with GBE. During both the first and second exposure periods, animals of G2 received an equivalent volume of 0.9% saline solution by the oral rout. This research received approval by the animal ethics committee at the School of Medicine of the Fluminense Federal University under the 0040/08 registration number.
Food and water intake and animal weight control
Food and water intake were monitored on a daily basis for the 25 days of this protocol for both groups. An excess of Purina ® rat chow was weighed and offered to the animals, and after 24 h of free consumption, the leftover diet was weighed and the result was expressed as milligrams of food per gram of body weight per day (mg/gbw/day). In the same manner, excess volume of water was offered to the animals during the 25 days of this protocol. After 24 h of free consumption, the leftover water was measured and the result was expressed as milliliters of water intake per day. The urinary volume was measured daily during the entire experimental period. All animals were weighed at the beginning and at the end of the experiment.
Histomorphology
After the necropsy, kidney, spleen and liver of all animals were fixed in 10% buffered formaldehyde and stained with hematoxylin and eosin (HE) to verify the presence of any histological alterations.
Immunohystochemistry
To perform immunohystochemistry, a standard immunoperoxidase technique was used with formalin fixed paraffin embedded tissue sections (5 µm thickness) and mounted on silanized slides. To identify laminin distribution after blocking of endogenous peroxidase activity, slides were incubated with mouse antihuman laminin for 20 min, washed with PBS, incubated with biotinylated rabbit antimouse antibody for 30 min, and followed by the peroxidase conjugated streptavidin antibody at room temperature. Finally, slides were incubated with diaminobenzidine (DAB) at room temperature and then counterstained with haematoxylin.
To evaluate the VEGF (Vascular Endothelial Growth Factor) and the Smooth Muscle α-actin (SMαA) tissues sections were blocked with 3% bovine serum albumin (BSA) in PBS, incubated with primary antibody for 2 h, and treated with LSAB2 system horseradish peroxidase (HRP) according to the manufacturers' recommendations. Finally, the samples were incubated with diaminobenzidine (DAB) at room temperature and counterstained with haematoxylin.
Transmission electron microscopy
Fragments of kidney were fixed in 2.5% glutaraldehyde diluted in 0.1 M sodium cacodylate buffer c (pH 7.2). After fixation, the fragments were washed in the same buffer and then post-fixed for 60 min at room temperature in 1% osmium tetroxide (OsO 4 ) solution containing 0.8% potassium ferricyanide in 0.1 M cacodylate. After fixation, the cells were washed in the same buffer and thereafter, were dehydrated in a graded series of acetone and embedded in epoxy resin. Ultrathin sections were stained with uranyl acetate and lead citrate, and then examined with an EM 906 Zeiss transmission electron microscope.
Statistical analysis
Data is expressed as mean±SD. The program Graph-Pad InStat 4.01, by Graphpad Software Inc ® , was used to determine the minimum significance difference using ANOVA with Fisher's or Tukey's post-test. It was considered a statistical significance when p<0.05.
Results
Weight analysis
All rats were weighed immediately before the first exposure of GBE and at the end of the second GBE exposure. The mean weight of the experimental/Gb (G1) and control group (G2) was 333.46±12.22 g and 373.20±14.22 g respectively at the beginning of the protocol ( Figure  1) . Both groups showed a significant increase in body weight, although the control group presented a smaller significance (p=0.023) when compared to the experimental group (p=0.001). When analyzing the mean weight gain of each group at the end of the assay, a significant difference (p<0.05) was also observed. Animals of the experimental group gained a mean of 18.76 g while the control group gained a mean of 10.46 g.
Food and water consumption
Evaluation of food and water intake of both G1 and G2 groups during the 25 days of the protocol (1 st E/ Rest/2 nd E) was performed. During the three stages of the protocol, it was not observed significant differences in the consumption of food between G1 (1 st E: 21.08±1.72 g; (Figure 2) . When evaluating the consumption of water during the same period, no differences between the groups were observed (Figure 3) . The means for the three experimental periods were presented in Table 1 . 
Urinary excretion
When analyzing each period separately, our results demonstrate an interference of GBE on the urinary system of the rats. During the first and second periods of exposure, the mean urinary volume of the ten animals pertaining to G1 (experimental/Gb) is significantly smaller (0.228±0.068 mL/day) than that of the media of the animals of G2 (0.259±0.076 mL/ day) (p=0.0246) with a reduction the 11,97% when compared a control group. When the GBE treatment was interrupted an inversion occurs and animals of G1 (experimental/Gb) present a significantly larger urinary volume (p=0.000151) (0.17±0.010 mL/day) than that the animals of G2 (0.15±0.001 mL/day) with a smaller daily variation (p<0.01). With the reintroduction (2 nd E) of GBE, the urinary volume differs between the groups again (p=0.003162) with a reduction in urine volume in 
Immunohystochemistry
To check the integrity of blood vessels and the presence of angiogenesis in the kidney, immunohystochemistry assays to the basement membrane and smooth muscle were performed. Results were negative for SMαA in the kidney samples of both G1 and G2, and no vascular lesion or any other tissue alterations were present in the samples of the two groups (Figure 8) .
Staining kidney sections of animals pertaining to G1 (experimental/Gb) and G2 (control) for lamimin showed the integrity of basal membrane with no differences at the glomeruli or tubules (Figure 9 ). However, staining was positive to VEGF in kidney sections of G1, but not of G2 (Figure 10 ). The darker areas seen in sections of G1 indicate a Vascular Endothelial Growth (light alteration), which was not observed in control animals.
Transmission electron microscopy
In treated animals with GBE, Glomerulus Basemen Membranes and Podocytes presented similar architecture to the control animals ( Figure 11 ). the experimental/Gb group.
The analysis of the kinetics of the urinary fl ow shows a signifi cant decrease in the urinary volume between the fi rst and tenth day of the protocol for G1 group. On the 11 th day, the urinary volume of G1 (experimental/ Gb) presented a slight increase and maintained stable up to the 18th day, when the GBE was reintroduced (2 nd E). During this period, animals of G2 (control) presented a urinary volume similar to that of the end of the 1 st E period. During the second GBE exposure, a reduced of the mean urinary volume was observed in G1, whereas animals of G2 presented little variation, maintaining levels of urinary fl ow with a signifi cant decrease (Figure 4) .
Histomorphology
Comparing the microscopic morphology of the spleen of animals pertaining to G1 and G2, no alterations were observed in the white or red pulp, in the vascular system or in primary follicles ( Figure 5 ). Likewise, no alteration was observed in the vascular (arteries and veins) or cellular (hepatocytes) structure of the liver (Figure 6 ). On the other hand, when examining the kidney, animals pertaining to G1 presented vascular congestion of the glomerulus and tubules (Figure 7 ). (20x). Immunohystochemistry VEGF (vascular endothelial growth factor). 1. Experimental/ Gb animals (G1); 2. Control animals (G2). In the control group we cannot observe the presence of VEGF as we can see in the GBE group with the fi xed color. There is a positive staining to the VEGF in experimental group (panel 2) when compared to the control animals (panel 1). 
Discussion and Conclusion
Although GBE has been reported in the traditional Chinese medicine as an adjuvant in weight reduction (Tian et al., 2004) , our results do not confirm this finding. In our experiment, animals that received GBE for a total of eighteen days presented a significantly higher mean weight gain (18.76 g) when compared to the control group (10.46 g) during this period. Tian et al. (2004) , examined 31 Chinese medicinal herbs used in weight reducing prescriptions of Traditional Chinese Medicine, and found that the inhibitory potencies of the active components of tuber fleece flower root, parasitic loran thus, green tea leaf and Ginkgo biloba leaf were similar to or greater than cerulenin and C75 (Pizer et al., 1998; Loftus et al., 2000; Kreider et al., 2010) . It is possible to suggest that the treatment with GBE does not interfere in the weight gain or in the normal development of lean young animals.
Our data indicate that the kidneys of the animals submitted to the GBE treatment showed a more intense hematoxylin eosin (HE) coloring than the control animals, suggesting that some type of changes in histoarchitecture could be taking place. To elucidate these changes, it was performed the renal section to immunohystochemical assays, evaluating SMαA, laminin and VEGF. No staining was observed for the first two antibodies (SMαA and laminin), indicating that GBE either does not interfere. During normal development, SMαA is expressed in mesangial cells and is down regulated to a minimal expression in normal adult cells (Takeji et al., 2006) . The only alteration observed in our histological analysis other than the more intense HE staining of kidneys pertaining to G1 (experimental/Gb) was the immunohistochemical staining for VEGF. Two processes may lead to blood vessel production: vasculogenesis and angiogenesis. Both the promotion and the reduction of angiogenesis have been reported with the use of GBE (Sun et al., 2009; Trompezinski et al., 2010) . Sun et al. (2009) reported that the GBE exerts protective effect on secondary cerebral ischemic injury after Sub Arachnoids Hemorrhage via the promotion of the expression of VEGF. On the other hand, Trompezinski et al. (2010) showed that GBE exerts a potent inhibition on VEGF levels in activated cells. GBE down regulates VEGF and IL-8 (interleukin 8) levels in a cumulative manner in Tumor necrosis factor-α (TNFα)-stimulated normal human keratinocytes. Thus, Trompezinski et al. (2010) suggests that GBE may contribute to moderate the inflammatory processes in skin diseases associated with angiogenesis.
Rodriguez de Turco et al. (1993) presented data indicating that GBE inhibits stress-induced polydipsia in rats due to the stress of daily handling and intubation; whereas Porsolt et al. (1990) show that the repeated administration of GBE inhibits emotional hypophagia in mice due to the anxiolytic-like activity of this herb. In the study performed by Rodriguez de Turco et al. (1993) the GBE was dissolved in 5% ethanol and control animals received equivalent volumes of 5% ethanol alone. In our model, feeding or drinking was not altered by GBE although weight gain was been larger significant for the G1 (experimental/Gb) (p=0,001).
More insights into the regulation of the kidney function can provide not only a better understanding of pathophysiological processes, but also eventually, the development of new therapeutic approaches (Vallon et al., 2006) . On a recent search of the specific literature there were less than ten references which appeared upon a cross-search using "nephrotoxicity" and Ginkgo biloba as keywords. All papers showed that this herb is beneficial and protects the kidney from nephrotoxic substances such as uranium (Yapar et al., 2010) , adriamycin (AbdEllah & Mariee, 2007) , cisplatin (Fukaya & Kanno, 1999; Gulec et al., 2006) , gentamicine (Naidu et al., 2000) , and vancomycin (Celik et al., 2005) . On the other hand, some herbal medications have potentially harmful side effects, as well as adverse interactions with prescription drugs (Qato, 2008) . Despite the widespread concurrent use of conventional and alternative medicines, documented drug-herb interactions are sparse (Rai, 2004; Sparreboom et al., 2004; Zlotogorski & Littner, 2004; Yale & Glurich, 2005) .
Renal excretion of fluid and electrolytes are under the control of a systemic neurohumoral system that plays a central role in body homeostasis (Atherton, 1972) . Their fine control is regulated by specific factors and hormones such as arachidonic acid and its active metabolic products, which can modulate hemodynamic homeostasis (Feraille & Doucet, 2001 ). In the kidney, the eicosanoids, active products derived from arachidonic acid, not only regulate inflammatory processes, but also have the potential to regulate the kidney (Mullins et al., 2006) . The PAF causes increased vascular permeability in several tissues and so how GBE (containing the ginkgolides) can cause reduced loss of water (Wang et al., 2006) .
One of the properties anti-inflammatory in vivo of GBE is through the inhibition of Thromboxane-2 (TXB2) synthesis (Kudolo et al., 2004 ). The GBE also shows a potent antioxidant in both normo-and hypercholemic subjects, possibly by inhibiting cyclooxygenases-1 (COX-1) isoform activity. Collectively, these data suggest that GBE is comparable to acetylsalicylic acid in terms of the inhibition of TXB2 and COX-1 (Kudolo et al., 2004) . Attention of the side effects of conventional AINE'S (Non-steroidal anti-inflammatory drugs) including gastrointestinal and renal toxicity (Son et al., 2005) .
GBE has a preventive effect on the expressions of inducible nitric oxide synthase and cyclooxygenase-2 via suppression of nuclear factor-kappaB in RAW 264.7 cells induced by lipopolysaccharide stimulation. One of the molecules derived from Ginkgo biloba leaves, a biflavone known as Ginkgetin, inhibits cyclooxygenases-2 and 5-lipoxygenase in mouse bone marrow-derived mast cells (Son et al., 2005; Park et al., 2006) . The importance of the cyclooxygenases pathways in the control of blood pressure is illustrated by the use of AINE'S in humans, which inhibit both cyclooxygenases 1 or 2 isoforms and cause Na + retention and hypertension. COX-1 is constitutively expressed in a variety of tissues, including the kidney (Cheng & Harris, 2004) . Probably, our data could be explained by the inhibitory effects of GBE on the COX and PAF pathway of arachidonic metabolism, but future researches are necessary, to prove this possibilities.
Another point that needs attention in the clinical setting is the fact that older populations are the main consumers of GBE and others prescription drugs. Despite concerns about drug safety, current information on both the use of prescription and over-the-counter medications, and dietary supplements is limited. Among prescription medication users, concurrent use of overthe-counter medications was 46% with a concurrent use of dietary supplements by 52% of the survey population (Qato et al., 2008) . The fact of GBE promote reduction in the urinary volume it is possible to suggest that this extract may influence on the depuration time and to prolong the exposition time of drugs, consequently, affecting drug-herb interactions, but future researches are necessary, to prove this possibilities. The limitation of my study was no all questions were answers and we need future studies should look at measuring PAF, COX-1 and TXB2 to probably explain the reduced urinary volume. Avail what would have happened if we had treated the rats for a longer or shorter time period.
Concluding, as GBE may promote alterations in volume of the urine excretion. The introduction of GBE (therapeutic dose) in healthy rats may promote alterations in the physiology of the kidney, but no sufficient to modify the glomerulus architecture, including at ultra-structural level.
